US008485799B2
a2y United States Patent (10) Patent No.: US 8.485,799 B2
Allen 45) Date of Patent: Jul. 16, 2013
(54) VERTICAL FLOW CAGE AND METHOD OF 7,021,387 B2 4/2006 Lee
USE 7,428,923 B2 9/2008 Ford
2002/0031438 Al 3/2002 Skillman
: : 2004/0055743 Al 3/2004 Vann
(75) Inventor: Curtis Allen, Artesia, NM (US) 2006/0083646 Al*  4/2006 Ford ..oooovoovoererovccoeo. 417/555.1
_ o _ 2006/0225882 A1 10/2006 Edwards
(73) Assignee: KLM Specialties, LL.C, Artesia, NM 2008/0112826 Al*  5/2008 Ford ......cccooevvviirinrnnnnnn, 417/430
(US) 2008/0135259 Al 6/2008 Brown
2008/0217565 Al1* 9/2008 Ford .........ooovvveiviiiinnnnnnn, 251/120
s e - - : : 2009/0084557 Al 4/2009 Obrejanu
(%) Notice:  Subject to any disclaimer, the term of this 2010/0108150 Al* 52010 FOrd ....ccoovvvvveeiiiiieerrrner... 137/14
patent 1s extended or adjusted under 35
U.S.C. 154(b) by 0 days. * cited by examiner
(21) Appl. No.: 13/066,383 Primary Examiner — Charles Freay
o Assistant Examiner — Philip Stimpert
(22)  Filed: Apr. 13, 2011 (74) Attorney, Agent, or Firm — Kevin Lynn Wildenstein
(65) Prior Publication Data (57) ARSTRACT
US 2012/0260990 Al Oct. 18, 2012 The present invention 1s centralizing vertical flow cage
attachable to a subsurface pump in a downhole recovery
(51) Int. C1. lication, and method of use. 1 bodiment, th
FO4B 39/10 (2006.01) application, and method of use. In one embodiment, the ver-
' tical tlow cage 1s defined as comprising a hollowed, central-
FO04B 53/00 (2006.01) i : - : - -
1zing cone portion having at least one spiral vein formed in the
(52) US. Cl. cone’s surface. In another embodiment, the centralizing cone
U-SPC ........... 417/430; 417/555.2; 166/1035.5 includes a ledge having at least one discharge hole diSpOSBd
(58) Field of Classification Search thereon, with each discharge hole being selectively located
USPC ... 417/555.1, 430, 555.2; 92/173; 166/105.5 above each vein. Each discharge hole 1s formed through the
See application file for complete search history. centralizing cone so that each hole formed is in fluid commu-
_ nication with the hollow interior portion of the centralizing
(56) References Cited

cone. In this regard, during the pump process upstroke, any
fluid below and outside of the centralizing cone will be forced

U.S. PATENT DOCUMENTS vertically upwards through each vein. This fluid flow will be

4,768,595 A 9/1988  Smith assisted by the tlow of tluid through each hole, as any fluid
5660534 A & 31907 SB0m o 417/554  Within the hollow portion will tlow upward and through each
6: 1 55:792 A 12/2000 Hartley et al. hole, thereby providing a synergistic vertical fluid tlow ettect.
6,290,475 B1* 9/2001 Snow ......ccoooveviiiinnnnn 417/430

6,886,636 B2* 5/2005 Michaeletal. ............... 166/313 20 Claims, 6 Drawing Sheets

L1 s —
e B _I e
"] B e
L~ e, e
e Bt e’
" [, —all
-1~ \/:7 LR
] [ /'.-/"'"'
L ere [ o]
o] [ "
A N g -
e B ';{ l a1
. P,
12] s - ] |-
- Iz
e ‘qb [ e
—— ‘I‘t‘ I P |
& |
il rT B . ] V:l[
100 ~ E ~ 1~
1 [ 107
-1 b =g
107 = 4 2 11 FE
= ~ LA™ 101
1  E! | 8 P~
e [ I : [
I I
1 [t I [ ] EP
el e I I [,
| ., | : TRAVELNG : .
el I"'"--. I SEAT | [
"] ™, =,




US 8,485,799 B2

ﬂ-‘llﬁhpﬂﬂ-pﬁ‘ - i M
MO AN A M- A R
.__,_-G- -ﬂ#ﬂ%.n- wﬂﬂ -_n_-_ -ﬂ#ﬂ l_n.- . .
*Mp .0 0830, 8 *¥p 0 ~0,.9 Lt
M.%- ..,..u- - .W.Mﬁ- ..ﬂ-. -nﬂ-n-u%. -ﬂ_-- -W-h-%- .,...- -W-n.u.% -._...- -mw-h..- h._.- o\
bh- Q_ﬁn Qh- Bhu £ Qﬁn QQ- A
N 90N 5,000 0,0 W0 0 g A 0y, 00 0p,0,
2 9 . au a9 ’ a..._ s . an a ¢ an 7 ¢ v a- iy . ?_- I .

¥

-n- -ﬂh.”ﬂ =”-...___... -pﬁn.pﬂ a“-ﬁ. -ﬂﬁn_.pﬂ uu 7 ﬂﬂ nn u -ﬂtn“ﬂ a“-.ﬂ .ﬁﬁ”ﬂ nn g ﬂﬁ.ﬂ# X
-aﬁ . an-ah \ a.q " qu-a.ﬁ s of

; -9 nnnu-. .nvn_.._n.-; -ﬂ.nunu-._ ] ﬂnun_.- -ﬂnnﬂ,n-

Y -#ﬂ%-..-#ﬂ- _-__n_-nﬂ- _-_-_- s © -.-ﬂn%-_ﬂinﬁo_ﬁiﬁniiu
lﬁ ﬂn.“ﬂﬁnﬁ l% o_-“u-ﬁ_-n -% ﬂn_ _rbnn I% rn_-ﬂﬁnn. lﬁ ﬂ_n-ﬂhnn m
.ﬂ- Ry ® -ﬂ-_ P -ﬂv- P -ﬂ-_ e de -ﬂ- * 0 -ﬂ- ® 0
0% ¢« © 0 o © 0?9 ¢ © 0 ¢ © 0¢ ¢ © 0?2 ¢ ©
S OIKPTN SRR ST B AT AR AT Ak

oy Yo Ut .

-

o o
l-_-

a
e

L] 1 L] 1 e 4 s + L

\

‘s

. un-ah . nn-n___uu- «"' 0

> nnnu.”u' --nv-n..._ﬂ“-. --ﬂ-unnu“- s 0 o8 Va0 o .4 0 .
L 0 o * 9 o * 9 ] " 5 . o . " 4 . ' o\

1“ a.aw.wn.ﬁm a.qwn”wﬂ.ﬁm ﬂ....m.n.m... .m ﬂ.g”umw..ﬁm ...am o/ --whﬂ__% oBp

Vo Bl ] Vo Bl r P Bl 0 ots 0 ot 0 . o

0 ? 0 0 b 0 0 0 09 ¢ . h 0 R

ﬂaa _ﬂ_ﬁ“m.ﬂﬂﬂﬁ“wlﬂnﬁﬁuwlﬂﬂﬁ““.ﬂlﬂﬂﬁ““Wﬂl._\_“mla_ﬂ_ﬂq-ﬁn

o2 -nanannﬂ -ﬂaﬁm#“ -_ﬂ_ﬂﬁnnnﬂ -_ﬂﬂﬁ au_ s
' .ﬂb#ﬂan. Pb#ﬂ - -ﬂb#ﬂ e -ﬂbnﬂua- -ﬂﬁnﬂ
¢ T 0 -ﬂﬁ_ [

Sheet 1 of 6

’
o nnn...n-a © hunuu-

-ﬂ-ﬁ--nh-ﬂ-ﬁ-- -ﬂ..-hu_--

Jul. 16, 2013

_._%n__. o o oo oJ o T oJ o o ¢
e, "\ 3 ¥ A'0\r s, Qe s ? "TQ\» a® "0\ a2 ? L%\

U.S. Patent

RP

a-. Mg 2° Vo 2%, N e 0o 2% 4 Do +._._u-

Ll . o - - -~ -
] [ ] N n 1
Y F Ff & J JF J Jg Jg g JF J JF Jg J JFaF J JF F 5 g F r g F F F F Fr 5 F §5g §F §F F J§ §F J |J i i i ¥

MU SRS LGS GGG AGEA S RGN GE AR R EEE R WL W W W T0 WA W0 W W W0 U0 W W0 W W WA WA W W W WO W W W . WO W

ottt L o L L T L L TR T P2 Y T X Ty g I I Il

e 2 0 o 2 o & o - ¢ 2 = B2,
= ﬂh,.ﬂﬂ = -ﬂﬁ#ﬂ 0 ﬂh_nﬂ_ a ﬂﬁﬂﬂuo o ﬂhwﬂﬂ_na .

IIII = ITIIIT N

A Ay v aa

.I
k=t
Ll

100



99 B2
U.S. Patent Jul. 16, 2013 Sheet 2 of 6 US 8.485.7

et 4
ittt
L 199
£y
i
S BN S
' y
b ————— r 107
B
“-r-“'FJ
l |
| |
l |
l |
| l
!
121 : :
125
L
-
l |
| l
| )
) )
l )
l )
l I 125
| l
l l
l l
I -+ - r}/
My : '
. : tiff o
4« 100
101 k 107



US 8,485,799 B2

Sheet 3 of 6

Jul. 16, 2013

errvvvrel 1
TN

| 7
TR .
1\

Wit | L\

U.S. Patent

!
!
\

\I L]
e

iy
WA,/

W e NN,

Fig. da

Fig. 3



U.S. Patent Jul. 16, 2013 Sheet 4 of 6 US 8,485,799 B2




US 8,485,799 B2

Sheet Sof 6

Jul. 16, 2013

U.S. Patent




US 8,485,799 B2

Sheet 6 of 6

Jul. 16, 2013

U.S. Patent

16
14

Q.
—

P (o e
O

LA LN LA L AILL L LA LA L BI AL MR A DV VN RV N

N o\ ) )N
(LS X AT

N, - - ALY/

_ I__ ss
_nL_ o
-l_ r_l .... .l

V- r \h.#‘

[/ AN

\
AN RN R AR RN AR RN RN RN R R RN R R RN

121
100 4
107



US 8,485,799 B2

1

VERTICAL FLOW CAGE AND METHOD OF
USE

FIELD OF INVENTION

The present invention 1s generally directed to an improved,
centralizing vertical flow cage for use 1n o1l and gas recovery
operations, which 1s attachable between a rod and a downhole
rod pump, and method of use.

BACKGROUND OF THE INVENTION

Depending on the project, a typical drilling project to begin
fluid extraction from the Earth may go anywhere from 25 feet
below the Farth’s surface to well over 20,000 feet below the
Earth’s surface. Every drilling project 1s unique, and may
require different parameters for use. Thus, for example, a
shortrange depth hole may only require a small diameter hole
to be dug, whereas a long range depth hole may require a
much larger diameter hole to be dug. Thus, for example, a
7000 foot deep hole may typically require the creation of an
approximately 18 inch diameter surface casing substantially
throughout the length of the hole being dug. As the hole 1s
being slowly dug, the drilling bit 1s removed from the hole,
and surface casing 1s mserted into the diameter of the hole 1n
order to create a reinforcement wall or barrier which also
prevents any external material (such as gas or o1l) from com-
ing to the surface during the pressurized drilling process.
Surface casing pipe 1s typically formed of a metal or metal
compound and usually comes 1n 20 to 30 foot lengths which
can be interconnectable to allow longer length casings (as
may be needed for longer depth holes). The diameter of the
hole being dug 1s generally larger than the surface casing
inserted 1nto the hole. Once the casing 1s installed, cement 1s
then pumped down inside the casing and forced outside the
bottom and circulated to the surface, thereby creating a per-
manent down hole bore. To help the cement cure, calcium
chloride may be added to the cement. Calctum chloride in the
cement also helps the cement to dry 1n adjacent water pockets
underneath the Earth’s surface. By cementing the casing to
the Earth, a barrier 1s created which prevents any liquid, gas or
other undesirably contaminants nearby from escaping to the
Earth’s surface during the drilling process.

When the drilling process 1s completed, and all conven-
tional downhole stabilizing structures are 1n place downhole
(e.g., cement casing, perforations stimulation and a tubing
string), a rod pump may then be inserted ito the tubing to
begin the fluid (e.g., gas, oil, water, etc.) extraction from
adjacent perforations P in the casing. As seen 1n FIG. 1, a
typical downhole sucker rod pump RP (also known as a
reciprocating pump) 1s connected to the surface pumping unit
SP by a series of rods R, which are collectively commonly
referredto as a “rod string”. Each rod 1s typically formed from
high strength steel or steel alloy.

A sucker rod pump RP 1s used primarily to draw o1l from
underground adjacent fluid reservoirs by providing a recip-
rocal (up and down) motion, but can be adapted to extract
other fluids as well. In operation, the surface pump SSP pulls
the sucker rod upward and then allows the rod string to be
moved downwardly by gravity. During the pumping process’
upstroke cycle, formation pressure allows the adjacent reser-
voir’s fluid F to pass through a valve 1in the downhole sucker
pump and into the barrel of the pump. The fluid F will be held
in place within the barrel. On the down stroke, the travelling
valve unseats and fluid 1nside the pump barrel will be forced
into the tubing column, and while the standing valve seats,
fluid 1s prevented from flowing out of the barrel and back into
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the reservoir, permitting the adjacent reservoir fluid to enter
the barrel, while preventing fluid from moving back down

into the hole. This process repeats cyclically, with the fluid
being slowly extracted into the tubing. The tluid will continue
to pass upwardly in the tubing, where 1t will be extracted into
a storage tank or like structure.

Subsurface pumps RP are also referred to as “sucker rod
pumps” 1n the mdustry. A sucker rod pump (e.g., traveling
barrel pump) 1s a relatively simple device, and can be oper-
ated over long periods of time with relatively little cost and
maintenance. Sucker rod pumps are generally attached to a
lower end of a sucker rod at the ground level, and then the
entire apparatus 1s placed into the well as a complete unit. The
sucker rod pump can then be placed 1n a fixed location at a
depth 1n the tubing by a seating nipple N which was pre-fitted
in the tubing at the required depth. There are typically two
types of downhole sucker rod pumps found in the industry, an
isert (or, rod) pump, and a tubing pump. The msert pump
(also known as a traveling barrel rod pump or a stationary
barrel rod pump) 1s installed on the sucker rod string, whereas
the tubing pump 1s attached directly to the tubing and 1s run
into the well as a complete unit.

A typical sucker rod must extend from the surface pumping
umt all the way down to the sucker rod pump, which may be
several thousand feet below the surface. Currently, a modern
day top discharge cage (or, discharge valve) apparatus 1s used
to connect the rod to a downhole pump (such as a sucker rod
pump). These conventional cages, however, are designed to
discharge the fluid coming from within the pump horizontally
(or, laterally) towards the adjacent tubing surfaces during the
pumping process, thereby significantly causing erosion to the
tubing surface over time due to cyclic stress, eroding the
thickness of the tubing until tubing failure occurs. Tubing
failure represents a significant cost to the o1l recovery indus-
try, and the mndustry has attempted to use stop-gap methods to
try to slow the erosion process (like for example, by applying
ceramic material or powder coating to the tubing), however,
these methods are modestly successiul. Moreover, shutting
down a well 1n order to replace the tubing and associated
structures or parts 1s also expensive and time consuming,
resulting in loss of potential income. Further, transportation1s
also a high cost to consider, as parts are moved to and from the
well to 1ix the problem. And, when worn pipe or tubing must
be replaced, the long delivery time and large expense of new
parts can be a significant impediment to recovery operations.
When a pumping well needs service, a workover rig 1s usually
required, which 1s extremely costly.

Thus, there remains a need for a centralizing vertical tlow
cage which substantially reduces any erosion or abrasion of
the surrounding tubing surtace during the pumping process. It
1s therefore an exemplary feature of the present invention to
provide a novel method, system or apparatus for a vertical
flow cage which substantially maintains longitudinal align-
ment 1n the tubing while presenting minimal resistance to the
axial tlow of fluids during the pumping process.

SUMMARY OF THE INVENTION

The following summary of the ivention 1s provided to
facilitate an understanding of some of the innovative features
unique to the present invention, and 1s not intended to be a full
description of variations that may be apparent to those of skill
in the art. A full appreciation of the various aspects of the
invention can be gained from the entire specification, claims,
drawings, and abstract taken as a whole.

The present mvention 1s centralizing vertical tlow cage
attached to a sucker rod pump 1n a downhole recovery appli-
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cation, and method of use. In one embodiment, the vertical
flow cage 1s defined as comprising a hollowed, centralizing
cone portion having at least one spiral vein formed in the
cone’s surface. In another embodiment, the centralizing cone
portion may be formed with a plurality of spiral veins formed
in the cone’s surface, and preferably, be formed with four
spiral veins. In still another embodiment, the centralizing
cone includes a ledge portion having at least one discharge
hole disposed thereon, with each discharge hole being selec-
tively located above each vein. Each discharge hole formed
through the centralizing cone 1s in fluid communication with
the hollow interior portion of the centralizing cone. In this
regard, during the pump process down stroke cycle, any tluid
around the pump will be forced vertically upwards through
cach vein in a spiral or helical pattern. This fluid flow through
cach vein will be assisted by the flow of fluid through each
hole, as any fluid from the pump travelling through the hollow
portion will flow upward and through each hole, thereby
providing a synergistic helically vertical fluid tlow effect.

This disclosure describes numerous specific details that
include specific structures and elements, their particular
arrangement, and their particular functions in order to provide
a thorough understanding of the present invention. One
skilled 1n the art will appreciate that one may practice the
present invention without the specific details.

The novel features of the present mvention will become
apparent to those of skill in the art upon examination of the
tollowing detailed description of the preferred embodiment
or can be learned by practice of the present invention. It
should be understood, however, that the detailed description
ol the preferred embodiment and the specific examples pre-
sented, while indicating certain embodiments of the present
invention, are provided for 1llustration purposes only because
various changes and modifications within the spirit and scope
of the invention will become apparent to those of skill in the

art from the detailed description, drawings and claims that
follow.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figures further illustrate the present
invention and, together with the detailed description of the
preferred embodiment, assists to explain the general prin-
ciples according to the present invention.

FIG. 1 1llustrates an exemplary illustration of a downhole
pumping process;

FI1G. 2 illustrates an exemplary side plan view perspective
of the present invention;

FI1G. 3 illustrates an exemplary bottom side view perspec-
tive of the present invention;

FI1G. 4a 1llustrates an exemplary top side perspective of one
embodiment of the present invention;

FIG. 45 1llustrates another exemplary top side perspective
ol one embodiment of the present invention;

FI1G. 4c¢ 1llustrates a third exemplary top side perspective of
one embodiment of the present invention;

FIG. § illustrates an exemplary bottom plan view of the
present invention featuring a hollow portion H;

FIG. 6 1llustrates an exemplary top plan view of the cen-
tralizing cone of FIG. 5;

FIG. 7a 1illustrates one cutaway perspective view ol an
exemplary representation of the present invention along line
A-A shown in FIG. 6;

FI1G. 7b 1llustrates another cutaway perspective view of an
exemplary representation of the present mnvention along line

A-A shown in FIG. 6; and
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FIG. 8 1s an operational 1llustration of the present invention
during a down stroke cycle during a recovery operation.

Additional aspects of the present mvention will become
evident upon reviewing the non-limiting embodiments
described 1n the specification and the claims taken in conjunc-
tion with the accompanying figures, wherein like reference
numerals denote like elements.

PR.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

Returning now to FIG. 1, a surface pumping apparatus SP
1s depicted 1n use pumping tluids from a well 12 through a
string of tubing 14 disposed within the well casing 16. Con-
nected to the pumping apparatus SP 1s a string of sucker rods
R which are connected together by typical pin and box cou-
plings (not shown).

The present invention 1s a vertical flow cage 100 which 1s
connectable between a subsurface reciprocating pump RP
and a conventional rod string R, as represented in FIGS. 1-5.
In one embodiment, as seen for example 1n F1G. 2, the vertical
flow cage 100 1s defined as comprising a hollow centralizing
cone 101 having a top or pin end 103 and an internally
threaded bottom end 105, wherein the bottom end 105 1s 1n
fluid tflow communication through and with the hollow por-
tion H. The centralizing cone 101 further includes at least one
spiral or helical turbulating channel or vein V _ (where x=1, 2,
3, etc.) formed 1n the cone’s outer surface 107. Each vein V_
1s preferably formed on the surface 107 equidistantly around
the radius of the surface 107 and preferably, 1s of equal wadth.
However, those of skill in the art will realize that 1n some
applications, each vemn V,_ may be formed sporadically
around the radius of the surface 107 with different widths and
depths.

As seen 1n FIG. 2, attached to the centralizing cone top end
103 15 an optional handling means 121 adapted to couple the
centralizing cone 101 to a rod string. The optional handling
means, comprises 1 one exemplary embodiment, an elon-
gated, T-shaped handling shatt 123 coupled to a first end by a
first square 125 and coupled to a second end by a second
square 127. In this embodiment, the second square 127 1s
coupled to a threaded portion 129 (e.g., an American Petro-
leum Institute approved threaded portion), adapted to be
coupled to a sucker rod.

Returning to the centralizing cone portion as seen in FI1G. 6,
for example, the centralizing cone also includes a ledge 109
having at least one top discharge port or hole 111_ (where
x=1, 2, 3, etc.) disposed thereon, with each discharge hole
111, being located above (or otherwise being in substantial
registration with) each vein V. In a preferred embodiment,
cach longitudinal vein V,_ extends almost substantially the
length of the height of the centralizing cone 101, but not
extending past the ledge 109. In another preferred embodi-
ment, there 1s a one-to-one correspondence between each
discharge hole 111, and each vein V_, with each hole 111x
being located on the ledge 109 above each corresponding vein
V_.However, 1n some applications, a discharge hole 111, may
not be necessarily formed above any particular vein, and
rather, may be selectively located on the ledge 109. Each
discharge hole 111 1s formed through the centralizing cone
101 so that each hole 111 _formed 1s 1n fluid communication
with the hollow interior portion of the centralizing cone 101
as seen 1n, for example, FIGS. 2, 4, 7a and 7b (where the
dashed lines represent the discharge hole 1n fluid communi-
cation with the cone’s hollow portion H). Further, the exact
tunnel formed by each discharge hole 111, 1n the cone 101

may be varied as seen 1n FIGS. 7aq and 76 (where FIG. 7a
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shows each hole forming a tunnel to a ceiling of hollow
portion H, and where FIG. 756 shows each hole forming a
tunnel to a side wall of hollow portion H). Moreover, the
combination of the surface areas created by the holes 111_on
ledge 109 should preferably be at least one and a half times
greater than the diameter of a hole within the traveling valve
seat 1n order to achieve optimal tlow elfficiency.

Those of skill 1n the art will realize that several ditferent
configurations may be made to the present invention and still
remain within the scope of this invention. Thus, for example,
a handling portion 121 may not be necessary 1n some appli-
cations. As a consequence, as seen 1n FIG. 45, the cone’s top
or pin end 103 may further include a male threaded portion,
the male threaded portion preferably attachable to a rod string,
(not shown). Further, for example, as seen i FIG. 4c¢, the
cone’s top end 103 may further be defined as comprising an
internally threaded female portion, the female portion pret-
erably attachable to a rod string (not shown). Other means for
coupling the cone 101 to a rod string R at the cone’s top end
103 are also contemplated as being within the scope of the
present invention.

In this regard as seen 1n FI1G. 8, during operation, during the
pumping process’ upstroke, any fluid below and outside of the
centralizing cone 101 will be forced vertically upwards
through each vein V_. This fluid flow will be complemented
and assisted by the flow of flmd through each hole 111, as
any fluid within the centralizing cone’s hollow portion H will
flow upward and through each hole 111, and be discharged
into (or, otherwise, blend with) the circular jetting fluid flow
from the veins V,_ which funnels and routes the fluid
upwardly, thereby providing a synergistic vertical fluid tflow
cifect 1n the tubing. With the centralizing cone being rela-
tively close to the adjacent tubing surface, the veins V_ are
adapted to promote fluid flow 1n a circular or helical motion
above the centralizing cone 101, substantially keeping any
large amount of fluid from being forced onto the tubing sur-
tace. Further, the resulting fluid rotation distributes wear (if
any) more evenly on the tubing surface. This synergistic
vertical fluid tlow etfect thereby substantially reduces, 11 not
eliminates, the horizontal or otherwise lateral fluid flow
which erodes the adjacent tubing surfaces. By redirecting the
fluid flow 1n this manner, less erosion occurs on the tubing,
leading to a longer tubing life, and further promotes stabili-
zation and centralizing of the rod sting as well.

The present invention, preferably, should be formed of a
material or composite of materials which optimize 1ts use for
any particular downhole condition. Thus, for example, certain
corrosive downhole environments would require a more non-
corrosive material, whereas a non-corrosive downhole envi-
ronment may require a different material composition.

Those of skill in the art will soon realize the numerous
advantages found when utilizing the present invention. For
example, the present mvention results 1n a significant cost
savings for pumping procedures. The present mnvention fur-
ther results 1n improved environmental impact, and further,
results 1 using a significantly reduced amount of parts for
pumping procedures. The present ivention also has the
advantage of a disclosing a vertical tlow cage which 1s
adapted to substantially prevent the erosion or abrasion of a
tubing’s interior surfaces, thereby resulting 1n a lower cost
recovery operation.

Asseen1n FIG. 8 for example, the present invention further
accomplishes 1ts desired objectives by providing a method for
pumping well fluids from a well hole having the steps of
coupling a generally hollow vertical tlow cage 100 between a
downhole pump RP and a sucker rod R 1n a tubing chamber,
the vertical tlow cage 100 comprising a centralizing cone 101
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having a top or pin end 103 and a imnternally threaded bottom
end (not shown) attached to a subsurface pump RP, wherein
the bottom end 1s 1n fluid flow communication with the sub-
surface pump RP, the centralizing cone further comprising at
least one spiral turbulating channel or vein V _, the centraliz-
ing cone further comprising a ledge 109 having at least one
discharge port or hole 111_ disposed thereon, with each dis-
charge hole 111, being located above each vein V_; recipro-
cating the cage 100 in the tubing; and during the pumping
process’ down stroke cycle, causing any fluid below and
outside of the centralizing cone 101 (e.g., a first fluid) to be
forced vertically upwards through each vein V_ so that fluid
flow will be complemented and assisted by the tlow of fluid
through each hole 111, (e.g., a second fluid) as any tluid
within the hollow portion H will flow upward and through
each hole 111 _ and be discharged into and blended with the
circular jetting fluid flow from the veins

Benefits, other advantages, and solutions to problems have
been described above with regard to specific embodiments.
However, the benefits, advantages, solutions to problems, and
any clement(s) that may cause any benefit, advantage, or
solution to occur or become more pronounced are not to be
construed as critical, required, or essential features or ele-
ments of any or all the claims. As used herein, the terms
“comprises”, “comprising’, or any other variation thereof,
are intended to cover a non-exclusive inclusion, such that a
process, method, article, or apparatus that comprises a list of
clements does not include only those elements but may
include other elements not expressly listed or inherent to such
process, method, article, or apparatus. Further, no element
described herein 1s required for the practice of the invention
unless expressly described as “essential” or *“critical”.

Other variations and modifications of the present invention
will be apparent to those of ordinary skill 1n the art, and 1t 1s
the intent of the appended claims that such variations and
modifications be covered. The particular values and configu-
rations discussed above can be varied, are cited to 1llustrate
representative embodiments of the present invention and are
not intended to limit the scope of the invention. It 1s contem-
plated that the use of the present invention can mvolve com-
ponents having different characteristics as long as the prin-
ciple 1s followed.

I claim:

1. A flow cage attachable to a subsurface pump 1n a down
hole pumping process having tubing, the flow cage compris-
ing a single centralizing cone portion with a hollow interior
portion within the tubing and attachable to a pump barrel of
the subsurface pump, the cone portion having at least one
spiral vein formed in the cone’s surface, the cone portion
having a circumierential diameter greater than a circumier-
ential diameter of the pump barrel, the cone portion further
having a top ledge portion with at least one discharge hole
disposed thereon, each discharge hole formed through the
centralizing cone and being 1n fluid communication with the
hollow 1nterior.

2. The cage of claim 1, wherein each discharge hole 1s
selectively formed on the top ledge portion above each vein.

3. The cage of claim 1, wherein each discharge hole 1s
formed on the top ledge portion 1n substantial registration
with each vein.

4. The cage of claim 1 wherein the cone further comprises
an internally threaded bottom end.

5. The cage of claim 4 wherein the bottom end 1s 1n fluid
flow communication with the hollow 1nterior portion.

6. The cage of claim 5 wherein each vein 1s formed on the
cone’s surface equidistantly around the circumiference of the
cone’s surface.
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7. The cage of claim 1 further including a handling means,
the handling means having a first handling end and a second
handling end, the handling means adapted to couple the cen-
tralizing cone on the first handling end to a rod string on the
second handling end.

8. The cage of claim 1 wherein each hole has a hole surface
area diameter on the on the top ledge portion, and wherein the
combination of the hole surface area diameters are at least one
and a half times greater than a diameter of a hole within a
traveling valve seat 1n the subsurface pump.

9. The cage of claim 1 wherein the cone’s top end further
comprises a male threaded portion, the male threaded portion
being attachable to a rod string.

10. The cage of claim 1 wherein, the cone’s top end further
comprises an internally threaded female portion, the female
portion being attachable to a rod string.

11. A vertical flow cage attachable to a subsurface pump 1n
a down hole pumping process having tubing, the flow cage
comprising a centralizing cone portion with a hollow interior
portion within the tubing and attachable to a pump barrel of
the subsurface pump, the cone portion having a circumieren-
tial diameter greater than a circumierential diameter of the
pump barrel, the cone portion having at least one spiral vein
tormed 1n the cone’s surface, the cone portion further having
a top ledge portion with at least one discharge hole disposed
thereon, each discharge hole formed through the centralizing,
cone and being 1n fluid communication with the hollow 1nte-
rior, and each discharge hole 1s formed on the top ledge
portion approximately above each vein, the cone further com-
prising an internally threaded bottom end, the bottom end
being i fluid flow communication with the hollow interior
portion.

12. The cage of claim 11 further including a male threaded
portion at the cone’s top end, the male threaded portion being
attachable to a rod string.

13. The cage of claim 11 further including an internally
threaded female threaded portion at the cone’s top end, the
threaded female portion being attachable to a rod string.

14. The cage of claim 11 wherein each hole has a hole
surface area diameter on the on the top ledge portion, and
wherein the combination of the hole surface area diameters
are at least one and a half times greater than a diameter of a
hole within a traveling valve seat 1n the subsurface pump.
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15. A method of redirecting fluid flow to substantially
reduce erosion 1n a downhole tubing system which uses a
subsurface pump 1n a pumping process having an upstroke,
the steps comprising:

attaching a centralizing vertical flow cage between a sub-

surface pump and a rod string, the flow cage comprising,
a centralizing cone portion with a hollow interior por-
tion, the cone portion having at least one spiral vein
formed 1n the cone’s surface, the cone portion having a
circumierential diameter greater than a circumiferential
diameter of a barrel of the subsurface pump, the cone
portion further having a top ledge portion with at least
one discharge hole disposed thereon, each discharge
hole formed through the centralizing cone and being in
fluid communication with the hollow interior, the cone
further comprising an internally threaded bottom end,
the bottom end being 1n fluid flow communication with
the hollow interior portion and the subsurface pump;
during the pumping process’ upstroke, forcing a first fluid
arising from the subsurface pump below and outside of
the centralizing cone vertically upwards through each
vein, forcing a second fluid arising from the subsurface
pump through each hole vertically upwards, and
blending the first fluid and the second fluid 1n a helical
pattern above the centralizing cone to create a synergis-
tic vertical fluid tlow effect 1n the tubing system.

16. The method of claim 15, wherein each hole has a
surface area on the on the top ledge portion, and wherein the
combination of the hole surface area diameters are at leastone
and a half times greater than a diameter of a hole within a
traveling valve seat found 1n the subsurface pump.

17. The method of claim 16 wherein the cone further com-
prises an internally threaded bottom end, the bottom end
being 1n fluid flow communication with the hollow interior
portion.

18. The method of claim 15 wherein each discharge hole 1s
formed on the top ledge portion approximately above each
veln.

19. The method of claim 18, the cone further having a top
end, the top end further comprising a male threaded portion
which 1s attachable to a rod string.

20. The method of claim 18, the cone further having a top
end, the top end further comprising an internally threaded

female portion which 1s attachable to a rod string.
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